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CLAIMS 

What is claimed is: 

1 . A method of forming a filament for generating electrons for an electron beam 
emitter, the filament having a generally round cross section and a length, the 
method comprising varying the cross section of the filament along the length for 
producing a desired electron generation profile along the length, the filament 
having a major diameter of about .020 inches or less. 

2. The method of Claim 1 further comprising forming the filament with varying 
cross sectional areas along the length. 

3. The method of Claim 2 fiirther comprising forming the filament with at least one 
major cross sectional area and at least one minor cross sectional area, the major 
cross sectional area being greater than the minor cross sectional area, the at least 
one minor cross sectional area for causing increased temperature and electron 
generation at the at least one minor cross sectional area. 

4. The method of Claim 3 in which the filament has multiple minor cross sectional 
areas, the method further comprising spacing the minor cross sectional areas 
apart firom each other at selected intervals. 

5. The method of Claim 3 fiirther comprising positioning the at least one minor 
cross sectional area at one end of the filament to compensate for voltage drop 
across the length of the filament so that the filament is capable of uniformly 
generating electrons along the length of the filament. 
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The method of Claim 3 further comprising positioning the at least one minor 
cross sectional area at opposite ends of the filament for generating a greater 
amount of electrons at the ends. 

The method of Claim 2 further comprising forming the filament with varying 
diameters along the length. 

The method of Claim 7 fiirther comprising forming the filament with at least one 
major diameter and at least one minor diameter, the major diameter being greater 
than the minor diameter, the at least one minor diameter for causing increased 
temperature and electron generation of the filament at the at least one minor 
diameter. 

The method of Claim 8 in which the filament has multiple minor diameters, the 
method further comprising spacing the minor diameters apart fi-om each other at 
selected intervals. 

The method of Claim 8 fiirther comprising positioning the at least one minor 
diameter at one end of the filament to compensate for voltage drop across the 
length of the filament so that the filament is capable of uniformly generating 
electrons along the length of the filament. 

The method of Claim 8 fiirther comprising positioning the at least one minor 
diameter at opposite ends of the filament for generating a greater amount of 
electrons at the ends. 

The method of Claim 1 fiirther comprising forming at least one portion of the 
cross section to be smaller and provide increased temperature. 
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A method of forming a filament for generating electrons for an electron beam 
emitter, the filament having a generally round cross section and a length, the 
filament having a major diameter of about .020 inches or less, the method 
comprising varying the filament's diameter along the length for producing a 
desired electron generation profile. 

A method of forming an electron beam emitter comprising: 
providing a vacuum chamber; 

positioning an electron generator within the vacuum chamber for 
generating electrons, the electron generator including an electron generating 
filament having a generally round cross section and a length, the cross section of 
the filament being varied along the length for producing a desired electron 
generation profile along the length, the filament having a major diameter of 
about .020 inches or less; and 

mounting an exit v^indow on the vacuum chamber through which the 
electrons exit the vacuum chamber in an electron beam. 

The method of Claim 14 further comprising forming the filament with varying 
cross sectional areas along the length. 

The method of Claim 15 in which the cross section of the filament is round, the 
method further comprising forming the filament with varying diameters along 
the length. 

A method of generating electrons with a filament for an electron beam emitter 
comprising: 

providing the filament with a generally round cross section and a length, 
the filament having a major diameter of about .020 inches or less; and 

producing a desired electron generation profile along the length of the 
filament by varying the cross section of the filament along the length. 
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The method of Claim 17 further comprising providing the filament with varying 
cross sectional areas along the length. 

The method of Claim 18 further comprising providing the filament with at least 
one major cross sectional area and at least one minor cross sectional area, the 
major cross sectional area being greater than the minor cross sectional area, the 
at least one minor cross sectional area for causing increased temperature and 
electron generation at the at least one minor cross sectional area. 

The method of Claim 19 in which the filament has multiple minor cross 
sectional areas, the method fiirther comprising spacing the minor cross sectional 
areas apart fi:om each other at selected intervals. 

The method of Claim 19 further comprising positioning the at least one minor 
cross sectional area at one end of the filament to compensate for voltage drop 
across the length of the filament so that the filament is capable of uniformly 
generating electrons along the length of the filament. 

The method of Claim 19 fiirther comprising positioning the at least one minor 
cross sectional area at opposite ends of the filament for generating a greater 
amount of electrons at the ends. 

23. The method of Claim 1 8 fiirther comprising providing the filament with varying 
diameters along the length. 

20 24. The method of Claim 23 fiirther comprising providing the filament with at least 
one major diameter and at least one minor diameter, the major diameter being 
greater than the minor diameter, the at least one minor diameter for causing 
increased temperature and electron generation of the filament at the at least one 
minor diameter. 
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The method of Claim 24 in which the filament has multiple minor diameters, the 
method further comprising spacing the minor diameters apart fi'om each other at 
selected intervals. 

The method of Claim 24 further comprising positioning the at least one minor 
diameter at one end of the filament to compensate for voltage drop across the 
length of the filament so that the filament is capable of uniformly generating 
electrons along the length of the filament. 

The method of Claim 24 further comprising positioning the at least one minor 
diameter at opposite ends of the filament for generating a greater amount of 
electrons at the ends. 

The method of Claim 17 further comprising providing the filament with at least 
one portion of the cross section to be smaller and provide increased temperature. 



